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ABSTRACT : PURPOSE: To obtain a magnetic recording medium using a smooth substrate and having 
high intransurface magnetic anisotropy.and high coercive force and a magnetic storage 
device using the medium. 

CONSTITUTION: When a nonmagnetic underlayer 12, a magnetic layer 13 and a 
protective layer 14 are successively laminated on a nonmagnetic substrate 1 1 to obt.ain a 
magnetic recording medium, the substrate 1 1 is made of a substrate of glass, carbon, 
silicon, etc., having a smooth surface, the angle of inclination of columnar grains 
constituting the underlayer 12 is regulated to the range of 20-50° from the normal 
direction of the substrate 1 1 and the ratio (t^) of the thickness ft) of the magnetic layer 
13 to the thickness fe) of the underlayer 12 is regulated to <0.2. High density recording is 
possible. 
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*rt*6 2 0*K±, 5 0 0 HT. fiBttB©lglJP 
(tO i:#att»©HJP (tj) ©BtffJt (tt/ta) 

so. 2aT©teiBfc:Kjrr«t. H2©3j#c7c*iCH 
2 1 ©»«*9i#itv»-c**-r*. 

[0011] ^Afrttrfi 2 4 fcHafr*^ 26 (£t 

4 611 *«AWffi4 2&att«fcJ:0#J*Sn*¥9 
Mfcffl£©£$T#;LSnS7JI«] (KT. • s PfT^|6]4 5 

2t*ftftfl (¥J%w»c«. 2~3ffl) im/am2e-v 

5 (H4©3Hf*rt4 5lC»*r*) fctt. WM&TM 
»©tttt*MP2 l©S*j»»**fc», ftS©M-?tt&tt 

■©iMrr*tt^Ba»b&v». w%, ra-anrtK:* 

[0 0 12] ? 7**2 314, ^mAW*[S)<hB5?-rs 
&©, v>te«>«»tt«»il*ttK:«fcD-«iJI*ttjWRiB 

«S©Kffftl 0 OnmfiUb. 3 0 0 nm«TK:«5£b 



(3) #M¥8-7 2 5 0 

[0 0 13] *&H©8*M8ftttft:& »#/-f X*« 
<»A«ctj&«T**©T. EflUgmS^KMlBft 

fct^l^f H*fflV>*JltlcJ:D, 1 
fcO 1 *if h©iB»®SE£*SiT?#5. 
20 [0 0 14] 

[idtM 0 1 fc*-r £ 5 1 1 ±ic#a 
ttT«si 1 2 . ttttji 1 3 , amm 1 4 mmmm 

ttn 1 3 te&zf&mm 1 4 «, mftommmh v < «* 

mti 0 oiceu:. 3 0 omrtu m§s.A$iftm* 

©jwa*b^ 

[0015] 3fiv>ffirt«&JI:frtt#«k^v>ffirt«8# 

«iS SKttttWIWkfiHHS b &2/«Jft * 9 X *«i§ 

i:u tt**»^»swa^5x^iB©aa«ffiafpffls 

««f*c:t3&»^aT?»*. ^©J;5&l»«iS*^-r 
■5 fc© C tt#fi£ttTift/I 1 2 ©m«|jg*tttt«jg{C U 
tt«S J P©fi^«^#«ttS«S^^^2 0" & 

±, 5 fcfcfro«Stee©g|» (ti) i 

itm&mamm (to ©isj?jt u./to so. 2 

£TFtr5i:£tf*a*UV». #a#T«!^©M»ttl 0 
0 nm«±, 3 0 0 nmPiT, <H4S©KiPttl 0 nm 
30 £U, 3 0nm«T©teiBfr«©^, ^7X^Ct-f 

x*J%-ftf-B±Tra*bv». «ni4©± 

C, iftttniClKtJI 1 5«»Af«. BUT* *%BJ©a 

[0016] (mmm d eas t^-r«t 5 sb^^ 

«¥^a«*»l. 4nm«tmS95mm*©M 
*f77.a« (a-->#0 3 1 3) 3^6ft«Sfi3 1± 
\Z2 0 0 nm©C rTiftJI3 2, 1 0 nm~3 0 nm© 
Coitti3 3, 1 0nm©^-#>^ll©3 4$^© 
H*ttC£9JifJ&U Ml:3nm©n-7Mn7;V 

ftSiiS«fe«*fS]tML, 4 5'i7 0°tLLl 
«fW©*^S«2x 1 O-'Tor r, SKiIS«3 0 0 
"C. IflfittCrTilS (0. 5 nm~ 1. On 
m) / s. CofiSttSRt;*-^>ffi®)^S (0. 0 5 
nm~l. Onm) /s<hlfc. 
[0 0 17] Jttfeffl 1 i:UTSR«Altftfs!fi2 0 

° tlxfc«aBB»««:*. Jt«W2tUTCo«ttlI© 



5 

ymm<Dmm (to ommtt (ti/tj) #o. 2« 

[0018] hjsw i , im\mm i , 2 omfssmm 
fc<DMiH&mt>*. ummmfin <vsm> 

TjUDtUfc. IIJITftAEfrMBimi 3kOetb&. 

»©A«fi5rfflfc»ofc55FI*l (¥ff*lRj4 5) tS^r* 
#IrJ ClftX*lRl4 6) ©2#|5|£Lifc. ¥fT#fa4 5 

t, e^iRi4 eiam^SAst, ¥ff^4 5tt> m 

5LAWffi4 2 <Z©ffi©»r£*Mfc*»Alt#ffl4 4 
ffi4 l©^«**>6B¥S©*«A»ft*St>t>TK 

e^ns) t, «tt«ic«fcD»j«sns¥*i»j&:iii4i 

fc©2*T?-£*.&n*35n$nr*D, |t£#N4 6tt. ¥ 

[ooi9] Bsc. miATXA©Ai^srMice'3& 

¥ff*rfiJ4 5«L£Irt«A*, H6fc, MBA 

Tf«a©A»*isitit5rr*ifl[X^4 eTasLfciB 
rtfiaaas. -e*v?n*-r. eat, 05. 06, 171c 

*SV>T» &A (IH6©jftA>bBi;) . &0 (M3k 

©j&o&^o «. m&xit&miFttiztu 20 0 > 

4 5°, 7 0° T*S^t^^-f„ H5(r*3V^ 
T. CoittlOlSI53 0nmm £ffim©2£ 
(H^©£A, H^©£0) . it$kM3iZ&VZ&Ot 

[0 0 2 0] Co«ttl©IM10nm~30nmffl 

mmr. as&A#a«£4 5° t7c 

flTCttl 7 0 0 OeHl, SA-C2 9 8 3 Oe©l*V» 
WfcfiUBatffc&ftfc. ttttM 1 ©*»AIWI*£ 2 0 
° <hbfe«#:©ffi^a*tt, ftATfc 1 5 0 0 Oe 
*fctt*M 2 0Co«ttJi©RJlW5 
0nmK±©«E#t>, MiMllOO OeKT 

[0 0 2 1] jfcfcgjfiWl, fttfttKNl, 2©Bft© 

££TWM&#lil 3 kOeibfc. h;i^#-7©s 
in (2 0) j^tCottttK©#ttTMD. ffif*I©8& 

JMiattx***-***, -€-©iB*SH7fc*-r. 0 

7fc*V»T, Co«ttJf©l^*5l3OnmT©Jt«0!3 

t:*w*j*otjaiAtjsottKJsa&*. £%m ©«t 

*ir*-*H8»Jl;£«:£jSU 8xl0 5 erg/c 
cSLt. SAT lxlO'er g/c c ©SV^^tS^F 

tti*;w#5nft. *ftfc*tu Jttt« 1 ©*«a 



(4) W8-7 2 50 

6 

^7xlO s erg/cc KTt&JMS 1 ©ttflcfcjfc"* 

[0 0 2 2] SIJSM 1 . £ <ktf tfct&W 1 ©jK#©»rM^ 

©C rT»»»aW*&ft*aHtftoT*D, 
©«»ft«ttSS©S«*lR]*& 2 0° £H±, 5 0° a 
T©«Bfc*o&. Jti£0i|l©»tft©C rT»l 

[0 0 2 3] et±©^<h«fc0, 3fi^ffi«ams^tt*5<i; 

tt> JNraTM©ttttttT©1MMlftt, £«©«£» 
2rfl«fcD2 0*£JUt, 5 0° «T©*SH£U flO«tt 
B©HJ? (ti) £#BttT*!!JI©KJ9 (t«) ©MJPJt 
(ti/t 2 ) £0. 2 KTtf £ <h)W&|-?&£ £ i 

[0 0 2 4] C rTJMM*. fflft©^rt2KflB«JMf 
ttlC#*S*»SW6^t:-rsfc»lC. Jt$SE0|3£LT 
CrT»t»**f. ^7XS«±(CitgCo$3 0n 
m© j» 5 b fc«?#©0Sl*lffi8S # JKr ttx*^ 

C r T»S£»«b&^ifc8« 3 ©«#©®|*I#8&# 

<M£VHt&RU *&«ftll*ttx*^- , b 1 x 1 0 
5 e r g/c cfiTt*SA^f:. Wfe, C rT«IIJ 
Hfl»3#«:*j£««>. L 

[0025] (Miii 2) arc, *&im©«$rte«£ 
«©aati«ncov»TBaucBi?i-r*. *«09itra«(c 

50 5mm*©3Sft3!f7^S« (3-x>^0 3 1 3) ±\Z 
20 0 nmOCrTil, 10nm©Co«ttJK 10 
nm©*-*>«|IS, »a«*iSlC«kD#J«U * 
tll3nm0A-7AtD7 ;i<*;M* U X - t>3R©>H 
ftffftK/ftlfc. ft*. 08fcjK-r«k5fc#5A£*7 

^-7 1t«RH«aW7r (r«kD^7X««7 2^ 

atbt, ^7xi«7 2 ^m^^-ar. H5§as7 4*^ 
©*«Aiwi**ai«©»«DSrrtiic*rtT4 5° 
«©*s*iR»:«»s#Taa)£bfc. ai*w©x^«, 

«*&A,-C8StfE1fit8tt£feilLfc. 0 9 (a) . ROC 

09 (b) tc*n*n, m^fettgB©¥B^iC0*5«t 

^8ffffi0^^-T. ^©SgttKfLtB»«ft:8 It, 
&0*s^»cr5K»lg|58 2 t, ^9 P8 3, StX^ 
©K»^a 8 4 fc. H 8 3 ©£ftff£&mgt 

8 5Stlt^. «»©«^^0^|B1te«Tfe 
««t^.v H 8 3 t LT. iS^ffl©S8i*3ig9igBia^t 



(5) 



#M¥8-7 2 5 0 
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[0026] u±.<D&mMm\z&^T. mmmthxc 

oSfflV>&fl»> CoOftbtllCCoNiCr, CoCr 
Ta> CoC r P t§CCo^$fflWfcTOi(8 

Stt, 2nmaTT»5Ct)5«)ff*U>. 
[0 0 2 7] 

>j n >*<o»iiiAO|i»&s«Tf K*a«a«3&«RrtBa«a 

[0 2] ^ftnottftfiMNWoftftjl i #«SteTit!!Jl 

[0 3 ] *n«o-itdMiomefttt»®ttiB««t3C 

Wfc^f 0. 

[04] **iflO-*lB«©*aA«tft«RWSl'J«« 

[05] ttmo-mkmamsiwMmtotomsvJttt 
fit. wftjsfavmto&mtitcom&mnmmtiDM 



10 



20 



[0 6] <D-mmw<Dm$mmmft<Dm§s,A*tJ3 
fit. fcz&jfaamtoGmjitc o®&m<omm t®m 

[07] *%m<D-mi&M<Dm§mmim<DM&&-%& 

tcoiji t <DM&**-r 0 O 
[08] *%w<o-%MM<D&§m&m#<DmLtm%, 
xm^fitomm^tm. 

[09] (a) i^nno-idiMofltAeiut««4i 

^Wt*-r¥H0. (b) « (a) fc:fctt3A-A' Kr 
90. 

[^©SMB] 

1 1 -#fiffiS«> 

2 2-IftI. 14 
3-^7X^, 24. 
•••^7XSfi, 3 2 

3 4-#-#>&®j 
¥^«^ffi, 42- 



1 2, 2 1-«TiE 1 3, 

•••{mm. 1 5. 3 5 -jam 2 

, 4 4-^ASfcfro], 3 1.72 
•C rTiftJI, 3 3-CoKttI, 

, 4 4-3««AIWrrt, 2 5, 4 5-*fT3fiFKfc 2 
6, 4 6-jft5f*Sl, 7 1-ISW-, 7 1' -X 
«0£gB*t 7 3-YX^ 7 4 8 1— ^ 

iB»«#, 8 2 "•tt3EftffiftttSM8, 8 
H, 8 4-«aMHB»S, 8 5-«B4f^i 



[01] 



H1 




[02] 

H2 



24 




(7) 



®M¥8-7 2 5 0 




(72) »W* -# iEBS 

ym&WftlftfiJmirm 1 Tg280#«l 



